It has been established that succinic semialdehyde was oxidized to succinic acid by a coenzyme dependent dehydrogenase found in brain and bacterial extracts, Strobel (196?) recently reported preliminary evidence that the enzyme was present in a psychrophilic basidiomycete (strain W-2, J. B. Lebeau, Lethbridge, Alberta, Canada). This prelimini-ary evidence had not been further investigated. When a mycelial-mat was incubated at 23°C with uniformly labeled succinic semialdehyde (14C), 12.7% of the total 14C administered was recovered as 14CO2 providing evidence that succinic semialdehyde was metabolized by the fungus. Four mycelial mats equal in size were incubated with labeled succinic semialdehyde (14C). Each was extracted at a specific time and these extracts were separated into fractions using Dowex columns. Labeling in the cation, anion, neutral, and cell wall fractions was found to increase with incubation time. Investigation of the most heavily labeled fraction, the 4 hr anion fraction, showed that there were two predominantly labeled organic acid peaks. Paper chromatography and two dimensional autoradiochromatography established that the two compounds were succinic semialdehyde and succinic acid. The labeling in both of these compounds increased as time increased. When labeled succinic semialdehyde (14C) was mixed with an acetone enzyme preparation of the fungus, it was found that after the control had been subtracted 22.1% of the initial or labeled succinic semialdehyde had been converted to succinic acid.
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viii Abstract
It has been established that succinic semialdehyde was oxidized to succinic acid by a coenzyme dependent dehydrogenase found in brain and bacterial extracts, Strobel (196?) recently reported preliminary evidence that the enzyme was present in a psychrophilic basidiomycete (strain W-2, J. B. Lebeau, Lethbridge, Alberta, Canada). This preliminiary evidence had not been further investigated. When a mycelial-mat was incubated at 23°C with uniformly labeled succinic semialdehyde (14C ) , 12.7% of the total I^C administered was recovered as ^C O g providing evidence that succinic semialdehyde was metabolized by the fungus. Four mycelial mats equal in size were incubated with labeled succinic semi aldehyde ( -' -ifC). Each was extracted at a specific time and these extracts were separated into fractions using Dowex columns. Labeling in the cation, anion, neutral, and cell wall fractions was found to increase with incubation time. Investigation of the most heavily labeled fraction, the b hr anion fraction, showed that there were two predominantly labeled organic acid peaks. Paper chromatography and two dimensional autoradiochromatography established that the two compounds were succinic semialdehyde and succinic acid. The labeling in both of these compounds increased as time increased. When labeled succinic semialdehyde (I^C) was mixed with an acetone enzyme preparation of the fungus, it was found that after the control had been subtracted 22.1% of the initial or labeled succinic semialdehyde had been converted to succinic acid. Boiled and frozen extracts of the fungus demonstrated a 100% loss of the activity that a control demonstrated. Using the acetone preparation, a soluble succinic semialdehyde dehydrogenase was characterized as to pH optimum, coenzyme specificity, substrate specificity, and Km . Electro phoresis of an acetone preparation showed that there were three active electrophoretic forms of this enzyme. In summary it was found that succinic semialdehyde was metabolized and directed to all fractions of the fungus. Furthermore, the fungus was found to have a DPN dependent succinic semialdehyde dehydrogenase" Green (1942) first implicated succinic semialdehyde in intermediary metabolism® He reported that heart extracts were able to catalyze the anaerobic decarboxylation of frc -ketoglutarate yielding succinic semialdehyde® Ochoa (1944) also worked on succinic semialdehyde metabolism using heart extracts® He found that aerobic decarboxylation produced a succinyl derivative® He was unable to isolate free succinic semialde hyde and concluded that only the anaerobic decarboxylation of OC.-ketoglutarate produced free succinic semialdehyde® Shemin and Wittenberg (1951) suggested that free succinic semialdehyde might be a precursor in protoporphyrin synthesis, but no evidence for this hypothesis has been forthcoming® Bessman, et al® (1953) using brain tissue extracts, dis covered a -amino butyric acid transaminase yielding succinic semi aldehyde and glutamate from f t -amino butyric acid a n d -k e t o g l u t a r a t e ® For all cases the counts were converted to dpms by the quench correction method using a standard curve.
INTRODUCTION

Chromatography
Sheets of Whatman #1 and #541 were used for paper chromatography.
The following solvent systems were used: 1) n-butanol-acetie acid-H^O (4:1:5)
2) n-pentanol-5N formic acid (1:1)
3) Bthanol-NHltOH-H2O (80:4:16)
The organic acid spots were located on the chromatograms by an acid-base indicator (Arnoff, 1956)= The sugars were located using ammoniacal silver nitrate (Trevelyan et al,, 1950) , The amino acids were detected by spraying the chromatogram with 0=3% ninhydrim in 95# ethanol.
Administration of Succinic-Semialdehyde ^C to Cultures
Mycelial mats equal in size were rinsed in sterilized distilled water. These mats were aseptically transferred to a 250 ml Erlemmeyer phosphate buffer, pH 7*0 at 4°C* The mats were ground in a prechilled Servall Omnimixer for 30 seconds* The homogenate was centrifuged at 14,000 x g for ten min* The precipitate was discarded and acetone at -150C was slowly added to the remaining supermate up to an equal volume* The precipitate was removed by centrifugation at 28,000 x g for ten min
and was taken up in 5=0 ml of 0*05M phosphate buffer, pH 7°0, that was reduced with mercaptoethanol to protect possible labile sulphide bonds* The precipitate was removed by centrifugation at 25,000 x g for ten min* Uniformly labeled C (35»000 dpms) of succinic semialdehyde was fed to a fungal mat to determine if it is metabolized=, CO^ was collected at specific time intervals and counted= After incubation for 48 hrs at 23°C at least 12"7^ of the original ^C in succinic semialdehyde was collected as ^C O g = "^1 C production was immediate in that h ± 0±% of the total ^C O g collected was given off by the 6th hr of incubation (Fig. I) .
Distribution of Labeling in Four Fractions
Uniformly labeled ^C (I0I x IO^dpms) succinic semialdehyde was fed to 4 fungal mats of equal size in order to determine the distribution of labeling. At specific times each mat was extracted and fractioned as previously described. The cation, anion, neutral, and cell wall fractions of the myeelia were examined for radioactivity. The results
show that as incubation time increased, there was a concurrent increase of labeling in all four fractions (Table I) .
Examination of the Organic Acid Fraction
The four hour organic acid fraction was separated by paper chromato graphy in solvent 3 and scanned to locate the radioactivity. Although several peaks of radioactivity were observed, two predominated (Fig. 2) . Table II shows that the values of these two peaks corresponded to succinic semialdehyde and succinic acid* Further confirmation on peak I was done by two dimentional co-chromatography in solvents 2 and 3 using authentic succinic acid as a reference. Autoradiography of the chromato gram using Kodak No-Screen X-ray film revealed that the exposed spot on the x-ray film corresponded to the succinic acid spot on the chromato gram, (Fig, 3) , Figure 4 shows that as the incubation time increased there was a corresponding increase in labeled succinic semialdehyde within the cells.
Conversion of Succinic Semialdehyde to Succinic Acid by Fungal Mats
It also suggests that labeled succinic semialdehyde may be directly converted into succinic acid upon entry into the cell.
Enzyme Studies
The previous studies provided evidence that succinic semialdehyde may be converted to succinic acid within the cell. Enzyme studies demonstrated the presence of a succinic semialdehyde dehydrogenase, A 1,2 ml fraction of crude mycelial extract was added to 6,25 pmoles of uniformly labeled succinic semialdehyde (150,000 dpm), 31 pmoles of pyrophosphate buffer, pH 8,5$ 68 pmoles of DPN, 25 pmoles of mercaptoethanol and incubated at 23°C , The control contained all of the above ingredients minus the crude extract in a ,5 ml volume, and was incubated at 22°C for 4 hrs, Aliquots of ,5 ml were removed from the reaction vessel at Yz9 I, and 4 hr time intervals. These fractions were 
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Figure 3 Co-chromatography of succinic acid, succinic Semialdehyde9 aad peak I with x-ray film Qverlay0
Succimie semialdehyde, succinic acid, and the labeled eluate of peak I were spotted om Whatman #1 and chromato graphed* After chromatography the paper was overlaid with
x-ray to locate the radioactive material* had been converted to succinic acid.
Pentanol-Formic Acid
Origin
Purification of Succinic Semialdehyde Dehydrogenase
Since the first step in the metabolism of succinic semialdehyde appeared to be its enzyme mediated dehydrogenation to succinic acid, attempts were made to purify and characterize a succinic semialdehyde dehydrogenase. However, the instability of the enzyme thwarted most attempts to purify it beyond the preparation of an acetone powder.
Hence, all enzyme work was done with acetone powder extracts.
1) Inactivation and Stability of the Enzyme
The acetone extract was solublized in 0.05M phosphate buffer, pH 7.0: and reduced with mercaptoethanol (0.005M). While one fraction was used as a control, a second was frozen for 24 hrs, and a third was boiled. The boiled and frozen fractions both lost 100% of the activity of the control when checked for activity.
2) Effect of pH on Activity The standard reaction mixture was employed except that the following buffer systems were used at the designated ranges: phosphate buffer (pH 6.5 -7.5) and pyrophosphate buffer (pH 8=0 -9=5)» The pH optimum of the enzyme was 8=5 ( As previously described an acetone powder extract was submitted to electrophoresis as a further purification step although the enzyme from this procedure was not used for assay work. The results in Figure 7 show that 3 bands corresponded with 3 protein bands indicating that succinic semialdehyde dehydrogenase might exist in three electrophoretic forms0
Figure 6 The effect of substrate concentration om the activity of the crude extracto
The standard assay procedure was used, however, the substrate concentration was varied between e025M and 02M0
The units of l/V and l/S are 1/mpmoles/min and l/M respectivelyo v
S
Figure 7
CorrespcmdiBg bands from disc-gel electrophoresis of a crude extract0
Io6 mg protein was submitted to electrophoresis at 2o5 milliamps per gel until the initial boundary was one inch into the small pore gel0 One gel was treated with nitroblue tetrazolium, the other with aniline blue black® Both were scanned in a Joyce Chromoscan Densitometer® Strobel (1967) reported that succinic semialdehyde was metabolized in a psychrophilie basidiomycete and preliminary evidence that showed that succinic semialdehyde was oxidized to succinic acid* However, no further work was done to verify this latter observation= In Fig0 4 there is an increase in succinic semialdehyde Cx C ) within the cell in conjunction with an increase in incubation time suggesting that succinic semialdehyde was being transported into the cell rather than moving freely through it= After arriving in the cell it appears to be directed to one or more decarboxylating reactions, l4 since hQP/o of the total C administered was collected in the first six hours of incubation, (Fig0 I)= In Table I it is evident that the greatest amount of labeling was in the anion and cation fraetionso
Relative Density i \ DIS C U S S I O N
Consequently it is suspected that succinic semialdehyde was being con verted to glutamic acid according to the pathway proposed by Strobel (1967) and also directed to the TCA cycle via succinic acid= Since the organism produces HCN it could react with the newly introduced succinic semialdehyde and ammonia yielding 4-amino-4-Gyanobutyrie acid=
However, it appears as though most of the succinic semialdehyde is oxidized to succinic acid (Table l) 0 It should be noted that both path-14 ways contain decarboxylating reactions= The rate of CO^ evolution fell off in the fungal mat (Fig0 I ) presumably because the labeled succinic semialdehyde in the media was being depleted and the labeled material within the cell was rapidly being directed to anabolic processes since it was the only carbon source available to the organism= It is evident that over the four hr period the skeleton was used through the metabolic processes of the organism since ^fC was found in the four major functions= The heavy labeling found in the organic acid fraction suggests that succinic semialdehyde was rapidly being converted into one or more organic acids= Previous "in vitro"
work by Nirenberg and Jakoby (i960) and Strobel (1967) The studies with cell free extracts revealed that the conversion of succinic semialdehyde was an enzymic process carried out by one or more dehydrogenases= It was also demonstrated that the enzyme would not stabilize according to the methods used by Jakoby and his workers (i960)=
The enzyme is specific for DPN and succinic semialdehyde whereas two succinic semialdehyde dehydrogenases found by Nirenberg and Jakoby (i960) would react with TPN= However, it has an optimum of 8=5 that agreed with the pH optimum of the Pseudomonas enzymes=
The electrophoretic studies showed that either there are several succinic semialdehyde dehydrogenases or that there is one isozyme that broke down into active s u b m i t s (Fig= 7) = The results of this study support the hypothesis that succinic semialdehyde is metabolized by a psychrophilic basidiomycete via succinic acid and other reactions* This report is the first, to the author's knowledge,in which succinic semialdehyde has been implicated as a bona fide substrate in the overall metabolism of a microorganism* SUMMARY A psyehrophilic basidiomycet® was found to metabolize succinic semialdehyde ( ) 0 The was found in cation, anion, and neutral fractions of the funguso Further studies showed that the major portion of succinic semialdehyde was oxidized to succinic acido Using a crude extract a soluble succinic semialdehyde dehydrogenase was characterized as to stability, pH optima, K , substrate specificity, coenzyme specificity-, and induction,, Electrophoresis of the crude extract showed that either there are several enzymes cr several forms of the same enzyme in the fungus that will oxidize7 .succinic Semialdehyde0
